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In Re Application of: 



5 Applicants : SHIH-HSIUNG LIN ET AL. 



Serial No.: 10/695,630 



10 Filed: 10/27/2003 



For: CHIP PACKAGE WITH MULTIPLE CHIPS 



Examiner: WILLIAMS, 

ALEXANDER O 



Art Unit: 2826 



SUPPLEMENTAL AMENDMENT AND RESPONSE TO OFFICE ACTION 



Commissioner for Patents 
20 P. O. Box 1450 

Alexandria, VA 223 1 3-1 450 



Dear Sir: 

The following response contains marked changes to the claims and specification. 
25 In the amendment previously filed on March 15, 2006, only clean versions of the 
claims and specification were provided, and no marked changes were shown. 

The Office Action mailed December 1 5, 2005 has been carefully considered. In 
response thereto, please enter the following amendments and consider the following 
30 remarks. 



I 
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AMENTMENTS 



IN THE SPECIFICATION 



Please replace the title with the following title: 



5 



CHIP PACKAGE WITH MULTIPLE CHIPS CONNECTED BY BUMPS 

Please amend the following paragraph under the section labeled, 
CROSS-REFERENCE TO RELATED REFERENCE. 

10 

This application is a continuation - in - part application of application serial no. 
09/798,651, filed on March 05y 2001; now p e nding, — Thi s application io a 
cont i nuati o n in part appli c ation of applica t io n se rial no. 10/055,580; fi led on Ja n ua ry 



related to application No. 09/953,525 filed on Sep. 17, 2001, now Pat. No. 6,642,136; 

and related to application No. 10/638,454 filed on Aug. 11, 2003, now Pat. No> 
20 6,917J 19; and related to application No. 1 1/1 20,234 filed on May 2. 2005. now 

pending; and related to application No. 09/837,007 filed on Apr. 18. 2001, now 

pending; and related to application No. 10/055,580 filed on Jan. 22; 2002 ? now 

pending; and related to application No. 10/174,357 filed on Jun. 17, 2002, now Pat. 

No. 6.784,087: and related to application No. 10/874,704 filed on Oct. 27, 2003, now 
25 pending; and related to application No. 1 1/123,328 filed on May 6, 2005, now 

pending, all assigned to a common assignee. 



2 
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application serial no. 91 125126, filed on October 25, 2002. This application is 
related to application No. 09/798,654 filed on Mar. 5, 2001 , now Paf. No. 6,818,545; 
and related to application No. 1 0/935 »451 filed on Sep. 7, 2004, now pending: and 
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In The Claims: 

Claims 1-74 (canceled) 

5 75. (currently amended) A multi-chip structure comprising: 

a first chip comprising a pad comprising a copper layer and a nickel layer over 
said copper layer : 

a second chip; and 

a conductive pillar on tho first chip, wh e r e in said conduotivo pillar has a height 
10 gr e at er than 3 microns; oik! 

a tin-containing material connecting said pad condu c tiv e pi ll ar to said second 

chip. 

Claims 76-77 (canceled) 

15 

78. (currently amended) The structure of Claim 75, wherein said pad further 
conductive pillar comprises & gold layer over said nickel layer . 

79. (currently amended) The structure of Claim 75 ? wherein said tin-Containing 
20 bump conduotivo pillar farther comprises co pper, tin? 

80. (currently amended) The structure of Claim 75 further comprising a wire 
wirebonded formed by a wirebonding process and conn e ct e d to said first chip. 

25 81. (previously presented) The structure of Claim 75, wherein said tin-containing 

material further comprises lead. 

82. (previously presented) The structure of Claim 75, wherein said tin-containing 
material further comprises silver. 

30 

83. (currently amended) A multi-chip structure, comprising: 
a first chip comprising: 

3 
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a semiconductor substrate comprising multiple MOS devices, 

a metallization structure en — i nterconn ection — layer over said 
semiconductor substrate, 

a firs t pad over said se miconductor sub s tr ate , a passivation layer over 
5 said metallization structure, int e rconnection — lay e r, an opening, in said 

passivation layer exposing a top surface of a said first pad of said metallization 
structure, and 

a second pad ov e r said passivation layer, wherein said second pad in 
connected to said top surface of said first pad , wherein said second pad 
10 comprising a copper layer and a nickel layer over said copper layer; and ha s- a 

position diff e r e n t fr o m that of s a i d first pad from a top view; 

a conductive pillar on said secon d - pad , wh e rein -s aid conductiv e pillar hag a 

height gr e at e r than 3 microns; 

a second chip over said first chip; and 
15 a tin-containing material connecting said second pad conductiv e pillar to said 

second chip. 

Claims 84-85 (canceled) 

20 86. (currently amended) The structure of Claim 83, wherein said second pad 

further conductiv e pillar comprises a gold layer over said nickel layer , 

87. (currently amended) The structure of Claim 83, wherein said tin-containing 
material further c o ndu c t ive p illar comprises co pper. *h*t- 

25 

88. (currently amended) The structure of Claim 83, wherein said second pad 
further comprises a gold layer under said copper layer, wherein said gold layer has a 
thickness of greater than 1 micron , 

30 89. (previously presented) The structure of Claim 83, wherein said second pad 

comprises an electroplated metal. 



4 
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Claims 90 (canceled) 

91. (currently amended) The structure of Claim 83 further comprising a wire 
wirebonded form e d by a wireb o nding proc e ss and conn e cted to said first chip. 

5 

92. (previously presented) The structure of Claim 83, wherein said tin-containing 
material further comprises lead. 

93. (previously presented) The structure of Claim 83 7 wherein said tin-containing 
10 material further comprises silver. 

94. (currently amended) A multi-chip structure, comprising: 
a first chip comprising: 

a semiconductor substrate comprising multiple MOS devices, 
15 a metallization, structure an — interconnection — layer over said 

semiconductor substrate, 

a first pad ov e r sai d semiconductor s ubstrate, a passivation layer over 
said metallization structure, intereonneotio ft — lay er, an opening in said 
passivation layer exposing said a first pad of said metallization structure. 
20 a trace over said passivation layer, and 

a second pad over p aid pa s sivat i on lay e r, wh e rein said second pad i s 
connected to said first pad through said trace , wherein said second pad 
comprises a copper layer and a nickel layer over said copper layer: and has 
a position different from that of s a i d first pad from a top vi e w; 
25 a second chip over said first chip; and 

a tin-containing material bump connecting said second pad to said second chip. 

Claims 95-96 (canceled) 

30 97. (currently amended) The structure of Claim 94, wherein said second pad 

further bump comprises a gold layer over said nickel layer . 



5 
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98. (currently amended) The structure of Claim 94, wherein said tin-containing 
material bump further comprises co pper tmr- 

99. (currently amended) The structure of Claim 94, wherein said tin-containing 
5 material bump further comprises lead. 

100. (currently amended) The structure of Claim 94, wherein said tin-containing 
material bu m p further comprises silver. 

10 101. (currently amended) The structure of Claim 94 further comprising a wire 

wirebonded formed by a wirebonding pro cess and connected to said first chip. 

102. (new) The structure of Claim 75, wherein said tin-containing material 
covers a top surface and a sidewall of said pad. 

15 

103. (new) The structure of Claim 83, wherein said tin-containing material 
covers a top surface and a sidewall of said second pad. 

104. (new) The structure of Claim 83, wherein said passivation layer comprises 
20 nitride. 

105. (new) The structure of Claim 94, wherein said tin-containing material 
covers atop surface and a sidewall of said second pad. 

25 106. (new) The structure of Claim 94, wherein said trace comprises a gold layer 

having a thickness of greater than 1 micron. 

107. (new) The structure of Claim 94, wherein said passivation layer comprises 
nitride. 

30 
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REMARKS 

This supplemental amendment contains marked changes to the claims and 
specification. In the amendment previously filed on March 15, 2006, only clean 
5 versions of the claims and specification were provided, and no marked changes were 
shown. No other changes have been made in this supplemental amendment other than 
to show the marked changes made to the specification and claims. Acceptance of this 
supplemental amendment is respectfully requested. 

1 0 In regards to the Title, Applicants have amended the Title to "CHIP 

PACKAGE WITH MULTIPLE CHIPS CONNECTED BY BUMPS" to limit the focus 
to the claimed invention. Applicants respectfully request that this title be entered by 
amendment. 

15 The applicant hereby withdraws a benefit for claiming prior applications. In 

regards to the related patents and patent applications, Applicant has provided 
information on related patents and patent applications relevant to the present 
application. Withdrawal of the disclosure being objected to is respectfully requested 
as the related patents and patent applications are updated. 

20 

Withdrawal of the drawings being objected to is respectfully requested as 
reference number "790" indicates wires in line 5, paragraph [0084]. 

Claims 75, 78-83, 86-89, 91-94 and 97-107 are pending; Claims 75, 78-80, 83, 
25 86-88, 91, 94 and 97-101 are currently amended; Claims 102-107 are newly added; 
Claims 1-74, 76, 77, 84, 85, 90, 95 and 96 are canceled. 

Some or all of pending claims are believed to be in condition for Allowance, 
and that is so requested. 

30 

Response to Claim Rejections under 35 U.S.C. 112 

7 
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Withdrawal of the claim rejection under 35 U.S.C* 112, second paragraph, is 
respectfully requested as Claim 94 has been amended. 

Response to Claim Rejections under 35 U.S.C, 102 and 103 

Applicants respectfully traverse the rejections for at least the reasons set forth 

below. 

Response to Claims 75 and 78-82 



As currently amended, independent claim 75 is recited below: 
75. A multi-chip structure comprising: 
15 a first chip comprising a pad comprising a copper layer and a nickel 

layer over said copper layer; 
a second chip; and 

a tin-containing material connecting said pad to said second chip, 

20 = 

Section 1 

Reconsideration of Claims 75-79 and 81-82 rejected under 35 U.S.C. 102(e) as 
being anticipated by US6, 787, 442 to Hayashida is requested in accordance with the 
25 following remarks. 

Applicants respectfully assert that the electronic component claimed in claim 75 
patentably distinguishes over the citation by Hayashida (US6,787,442). 

30 Hayashida teaches that a circuitry component comprises a chip 9 and a module 

substrate 11 connected by multiple bumps 6. ~ See FIGS. 3 and 6 - Applicants 
respectfully traverse the Examiner opinions that Hayashida's module substrate 1 1 can 



8 
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be considered as a chip. See the third paragraph, page 5, in the latest office action 
mailed Dec. J 5, 20Q5~ Those skilled in the ait should not typically think a module 
substrate can be deemed as a chip. A chip definitely has one or more P and N 
regions on a semiconductor substrate, formed for one or more active devices. Those 
5 skilled in the art should not typically think a module substrate may have one or more P 
and N regions on a semiconductor substrate. The structure of a chip is significantly 
different from that of a module substrate. 

Hayashida fails to teach a chip can be mounted to another chip, but teaches a 
1 0 chip can be mounted to a module substrate. The mechanism or consideration of a 
tin-containing material connecting multiple chips is different from that of a 
tin-containing material connecting a chip to a module substrate because the structure 
of a chip is significantly different from that of a module substrate. The Examiner 
should search for the technology field of u a tin-containing material connecting 
15 multiple chips" to build the prima-facie cases, but not search for the technology field 
of "a tin-containing material connecting a chip to a module substrate" to build the 
prima-facie cases. 

For at least the foregoing reasons, applicants respectfully submit independent 
20 claim 75 patently distinguishes over the prior art references, and should be allowed. 
For at least the same reasons, dependent claims 78-82 patently define over the prior 
art as well. 

Section H 

25 Reconsideration of Claims 75-82 rejected under 35 U.S.C. 102(e) as being 

anticipated by US2003/0052409 to Matsuo et al is requested in accordance with the 
following remarks. 

Applicants respectfully assert that the electronic component claimed in claim 75 
30 patentably distinguishes over the citation by Matsuo et al (US2003/0052409). 

Matsuo et al teach that a circuitry component comprises two chips 303 and 307 

9 
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connected to each other. ~ See FIG 12 ~ However, Matsuo et al fail to teach a 
tin-containing material can be used to connect two chips 303 and 307, as claimed in 
claim 75. 

5 For at least the foregoing reasons, applicants respectfully submit independent 

claim 75 patently distinguishes over the prior art references, and should be allowed. 
For at least the same reasons, dependent claims 78-82 patently define over the prior 
art as well. 

10 Section III 

Reconsideration of Claims 75-82 rejected under 35 US.C. 102(e) as being 
anticipated by US6 f 734,556 to Shibata is requested in accordance with the following 
remarks. 

15 Applicants respectfully assert that the electronic component claimed in claim 75 

patentably distinguishes over the citation by Shibata (1186,734,556). 

Shibata teaches that a circuitry component comprises two chips 1 and 2 
connected by a tin-containing material 3. ~ See FIGS. IB and 2A ~ The chip 1 

20 comprises a pad, connected to the tin-containing material 3, constructed from a barrier 
metal layer 14 and a bump electrode 11, wherein the barrier metal layer 14 consists of 
a first layer made of Ti or Cr, a second layer made of W, Pt ? Ag, Cu, or Ni, and a third 
layer made of Au ? and wherein the bump electrode 1 1 is made of Au. ~~ See FIG 1C; 
lines 7-17, paragraph [0052] ~ However, Shibata fails to teach the pad may comprise 

25 a structure of "a nickel layer over a copper layer", as claimed in claim 75. 

For at least the foregoing reasons, applicants respectfully submit independent 
claim 75 patently distinguishes over the prior art references, and should be allowed. 
For at least the same reasons, dependent claims 78-82 patently define over the prior 
30 art as well. 

Response to Claims 83, 86-89 and 91-93 

10 
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As currently amended, independent claim 83 is Tecited below: 
5 83. A multi-chip structure, comprising: 

a first chip comprising: 

a semiconductor substrate comprising multiple MOS devices, 
a metallization structure over said semiconductor substrate, 
a passivation layer over said metallization structure, an 
10 opening in said passivation layer exposing a top surface of a first pad 

of said metallization structure, and 

a second pad connected to said top surface of said first pad, 
wherein said second pad comprising a copper layer and a nickel layer 
over said copper layer; 
15 a second chip over said first chip; and 

a tin-containing material connecting said second pad to said second 

chip. 



Section 1 

Reconsideration of Claims 83-90 and 92-93 rejected under 35 U.S.C. 102(e) as 
being anticipated by US6J87 t 442 to Hayashida and of claim 91 rejected under 35 
U.S.C. 103(a) as being unpatentable over US6,787,442 to Hayashida in view of 
25 US6> 734,556 to Shibata is requested in accordance with the following remarks. 

Applicants respectfully assert that the electronic component claimed in claim 83 
patentably distinguishes over the citation by Hayashida (US6,787,442). 

30 Hayashida teaches that a circuitry component comprises a chip 9 and a module 

substrate 11 connected by multiple bumps 6. ~ See FIGS. 3 and 6 ~ Applicants 
respectfully traverse the Examiner opinions that Hayashida's module substrate 1 1 can 

(] 
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be considered as a chip. See the third paragraph, page 5, in the latest office action 
mailed Dec. J5 f 2005- Those skilled in the art should not typically think a module 
substrate can be deemed as a chip. A chip definitely has one or more P and N 
regions on a semiconductor substrate, formed for one or more active devices. Those 
5 skilled in the art should not typically think a module substrate may have one or more P 
and N regions on a semiconductor substrate. The structure of a chip is significantly 
different from that of a module substrate. 

Hayashida foils to teach a chip can be mounted to another chip, but teaches a 
10 chip can be mounted to a module substrate. The mechanism or consideration of a 
tin-containing material connecting multiple chips is different from that of a 
tin-containing material connecting a chip to a module substrate because the structure 
of a chip is significantly different from that of a module substrate. The Examiner 
should search for the technology field of "a tin-containing material connecting 
15 multiple chips" to build the prima-facie cases, but not search for the technology field 
of "a tin-containing material connecting a chip to a module substrate" to build the 
prima-facie cases. 

For at least the foregoing reasons, applicants respectfully submit independent 
20 claim 83 patently distinguishes Over the prior art references, and should be allowed. 
For at least the same reasons, dependent claims 86-89 and 91-93 patently define over 
the prior art as well. 

Section II 

25 Reconsideration of Claims 83-93 rejected under 35 U.S.C. 102(e) as being 

anticipated by US2003/0052409 to Matsuo et al is requested in accordance with the 
following remarks. 

Applicants respectfully assert that the electronic component claimed in claim 83 
30 patentably distinguishes over the citation by Matsuo et al (US2003/0052409). 

Matsuo et al teach that a circuitry component comprises two chips 303 and 307 

12 
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connected to each other. ~ See FIG 12 - However, Matsuo et al fail to teach a 
tin-containing material can be used to connect two chips 303 and 307, as claimed in 
claim 83. 

5 For at least the foregoing reasons, applicants respectfully submit independent 

claim 83 patently distinguishes over the prior art references, and should be allowed. 
For at least the same reasons, dependent claims 86-89 and 91-93 patently define over 
the prior art as well. 

10 Response to Claims 94 and 97-101 



As currently amended, independent claim 94 is recited below: 
1 5 94. A multi-chip structure, comprising: 

a first chip comprising: 

a semiconductor substrate comprising multiple MOS devices, 
a metallization structure over said semiconductor substrate, 
a passivation layer over said metallization structure, an 
20 opening in said passivation layer exposing a first pad of said 

metallization structure, 

a trace over said passivation layer, and 

a second pad connected to said first pad through said trace, 
wherein said second pad comprising a copper layer and a nickel layer 
25 over said copper layer; 

a second chip over said first chip; and 

a tin-containing material connecting said second pad to said second 

chip. 



30 = 

Section I 

13 
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Reconsideration of Claims 94-100 rejected under 35 U.S.C. 102(e) as being 
anticipated by US6,787,442 to Hayashida and of claim 101 rejected under 35 U.S.C. 
103(a) as being unpatentable over US6,787,442 to Hayashida in view ofUS6, 734,556 
to Shibata is requested in accordance with the following remarks. 

5 

Applicants respectfully assert that the electronic component claimed in claim 94 
patentably distinguishes over the citation by Hayashida (US6 ? 787 7 442). 

Hayashida teaches that a circuitry component comprises a chip 9 and a module 
10 substrate 11 connected by multiple bumps 6. ~ See FIGS, 3 and 6 ~ Applicants 
respectfully traverse the Examiner opinions that Hayashida's module substrate 1 1 can 
be considered as a chip. -See the third paragraph, page 5 f in the latest office action 
mailed Dec, 75, 2005- Those skilled in the art should not typically think a module 
substrate can be deemed as a chip. A chip definitely has one or more P and N 
1 5 regions on a semiconductor substrate, formed for one or more active devices. Those 
skilled in the art should not typically think a module substrate may have one or more P 
and N regions on a semiconductor substrate. The structure of a chip is significantly 
different from that of a module substrate. 

20 Hayashida fails to teach a chip can be mounted to another chip, but teaches a 

chip can be mounted to a module substrate. The mechanism or consideration of a 
tin-containing material connecting multiple chips is different from that of a 
tin-containing material connecting a chip to a module substrate because the structure 
of a chip is significantly different from that of a module substrate. The Examiner 

25 should search for the technology field of "a tin-containing material connecting 
multiple chips" to build the prima-facie cases, but not search for the technology field 
of "a tin-containing material connecting a chip to a module substrate" to build the 
prima-facie cases. 

30 For at least the foregoing reasons, applicants respectfully submit independent 

claim 94 patently distinguishes over the prior art references, and should be allowed. 
For at least the same reasons, dependent claims 97-101 patently define over the prior 

14 
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art as well. 



Section II 

Reconsideration of Claims 94-101 rejected under 35 U.S.C. 102(e) as being 
5 anticipated by US2003/0052409 to Matsuo et al is requested in accordance with the 
following remarks. 

Applicants respectfully assert that the electronic component claimed in claim 94 
patentably distinguishes over the citation by Matsuo et al (US2003/0052409), 

10 

Matsuo et al teach that a circuitry component comprises tvvo chips 303 and 307 
connected to each other. ~ See FIG 12 ~ However, Matsuo et al fail to teach a 
tin-containing material can be used to connect two chips 303 and 307, as claimed in 
claim 94. 

For at least the foregoing reasons, applicants respectfully submit independent 
claim 94 patently distinguishes over the prior art references, and should be allowed. 
For at least the same reasons, dependent claims 97*101 patently define over the prior 
art as well. 

20 

CONCLUSION 



For at least the foregoing reasons, it is believed that the pending claims 75, 
78-83, 86-89, 91-94 and 97-107 are in proper condition for allowance. 

25 
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Sincerely yours, 



l^M^^^ h^'t ? Date: 03/20/2006 

5 Winston Hsu, Patent Agent No. 4 1 ,526 

P.O. BOX 506, Merrifield, VA 221 16, U.S.A. 
Voice Mail: 302-729-1 562 
Facsimile: 806-498-6673 
e-mail : winstonhsu@naipo.com 

0 

Note: Please leave a message in my voice mail if you need to talk to me. (The time in 
D.C. is 1 3 hours behind the Taiwan time, i.e. 9 AM in D.C. = 1 0 PM in Taiwan.) 
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